Introduction: The Moufarrege total posterior pedicle breast reduction involves complete denudation of the breast offering free access to all breast quadrants. This allows a total resection of the upper outer quadrant which is most implicated in breast cancer. The objective was to assess the postoperative incidence of breast cancer in the cohort of women who underwent the Moufarrege technique. Methods: Retrospective chart review was performed for patients operated on between 1981 and 1997, and a written questionnaire was sent to all patients in 2008. Patients were asked about the date of their last mammogram and any diagnosis of breast cancer. Expected numbers of cancers were calculated from rates in the general population. Age standardization at the time of surgery was done and the incidence of breast cancer was calculated in relation to age at time of surgery and age at last follow-up. Results were presented as standardized incidence ratios (SIR) with their corresponding 95% confidence interval (CI). Results: We included 924 patients. The response rate was 60.38% (n = 558). Mean patient age at the time of the surgery was 32.8 years (14 to 82). Mean resection weight was 620 grs per breast (250 -1600). Breast cancer was significantly reduced by nearly 64 percent in patients who responded to our questionnaire and were aged 35 years or more at the time of surgery ([SIR] = 0.36; 95 % [CI] 0.09 -0.93). No difference in breast cancer incidence was observed in patients aged less than 25 years at the time of the surgery. Conclusion: The Moufarrege Total Posterior Pedicle breast reduction is a reliable and safe procedure that may offer a superior breast cancer risk reduction based on the results of our retrospective chart review and patient questionnaire.
Introduction
Breast reduction (BR) or reduction mammaplasty is a surgical procedure involving the excision of excess breast parenchyma, fatty tissue and skin in the aim of enhancing functional, aesthetic, as well as psycho-social outcome. Besides its aesthetic role in patients with gigantomastia or breast hypertrophy, breast reduction was shown to effectively relieve symptoms such as back or shoulder pain, and offer an overall improvement in the quality of life [1] [2] [3] . BR is also often performed for symmetrisation of the contralateral breast in patients who had breast reconstruction following mastectomy for cancer. In this group of patients and all patients with increased risk for breast cancer, the reduction in risk of subsequent breast cancer offered by this type of surgery becomes more important. With respect to its prophylactic nature, and since the first report by Lund et al. [4] 28 years ago, there have been many reports studying the effect of breast reduction on the relative risk of developing breast cancer in the operated patient cohort. Despite the lack of randomized controlled trials and the absence of definitive proof, multiple observational studies do provide solid evidence that a critical reduction of breast and fatty tissue significantly lowers the breast cancer incidence in selected group of patients undergoing breast reduction surgery [4] - [11] . However, none of these reports have studied the impact of a specific surgical technique on the degree of risk reduction.
As numerous statistics and clinical studies have shown, the upper outer quadrant (UOQ) of the breast is the most frequent site of carcinoma encompassing about 45 percent of all breast cancer occurrences [12] [13] [14] [15] . When comparing data with respect to the year of publication, the incidence of UOQ breast cancer also seems to be on the rise. Starting with 31% in the early reports reaching 61% in the latest reports [16] [17] .
Why does the highest percentage of breast cancers occur in the outer upper quadrant is still not fully understood. Some have found a higher level of genomic instability in this area promoting cancerization [18] . Other studies have attempted to identify environmental factors as a probable cause such as deodorants and other carcinogenic products applied to the axilla and affecting the outer breast quadrants [19] , still no definitive explanation exists. Knowing that the incidence of breast cancer varies between the five breast quadrants where the majority of tumors occur in the lateral quadrants of the breast, and knowing that each breast reduction technique has its own pattern of gland excision, it would seem logical that not all will be equally effective in decreasing the risk of subsequent breast cancer.
In addition to providing reliable aesthetic and functional enhancement [20] [21] [22] [23] [24] , one of the hallmarks of a Moufarrege total posterior pedicle breast reduction is the ability for a complete upper outer quadrant gland excision with inclusion of the most lateral axillary extension of the breast. This is accomplished through the development of thin mastectomy flaps that extend medially and laterally down to the muscle fascia. Most standard techniques will use thicker subcutaneous flaps especially at the base of the flap to optimise flap vascularisation which will act as a barrier to reach the tail of spence and also leave part of the gland attached to the subcutaneous tissue at this level.
The aim of this study is to assess the effects of the Moufarrege total posterior pedicle reduction mammaplasty on the post-operative incidence of breast cancer.
Methods

Study Design and Sampling
This study was performed with informed consent from the patients and institutional review board approval, and it was conducted in accordance with the Declaration of Helsinki. All data were treated in a confidential manner and the anonymity of the respondents was maintained.
We performed a retrospective study with primary and secondary care data collected between January 1, 1981, and December 3, 1997. Data were pooled from the medical records of Hotel-Dieu Hospital Montreal, Quebec, Canada and private clinic files.
Eligibility Criteria
Eligible patients included those that underwent a breast reduction surgery from the year 1981 to 1997 using the Moufarrege total posterior pedicle technique. All patients had a non-oncological indication for undergoing the procedure and had more than or equal to 250 grams of breast tissue resected as per the Quebec government requirements for a breast reduction.
Measures
We systematically reviewed all medical records, and with the collaboration of the health insurance of Quebec (RAMQ), were able to identify the most recent residential addresses of the eligible patients. We sent out a standardized questionnaire in two waves in 2008 to all patients. The questionnaire targeted information regarding the patient's age, the date and result of their last mammogram, any postoperative diagnosis of breast cancer (yes, no) and if yes date of diagnosis (continuous).Patients with missing medical records, incomplete chart data that was relevant to the outcome of the study and patients with a previous history of breast cancer were excluded from the study before sending out the questionnaire.
Statistical Analysis
We reviewed and edited the survey questionnaires prior to data entry, and we conducted reliability and consistency checks. A hospital chart review was performed to supplement all necessary information such as date of surgery, amount of breast tissue excised and perioperative medical course. The chart review was comprehensive of both hospital and private office notes. Prevalence estimates, expressed as numbers, percentages and means were estimated for all variables.
Person-years (PY) of observation were calculated starting from the date of breast reduction surgery and ending at the date of death, or January 2008, whichever occurred first. Expected numbers of cancers were calculated by multiplying the age and calendar year specific PYs of observation times the corresponding cancer incidence rates of the general population [25] . Standardized incidence ratios (SIRs) were calculated as the ratio of observed-to-expected values and confidence intervals (CIs) calculated assuming a Poisson distribution. All statistical analyses were performed using the Statistical Software Package for Social Sciences (SPSS version 20).
Operative Technique
Preoperative Consultation
A pre-operative complete history and physical exam were performed for all patients. The surgeon met with every patient to discuss the operative procedure details, possible postoperative complications, goals and expectations, and a full consent was obtained.
Preoperative blood analysis, including complete blood count and coagulation profile was performed when appropriate. A mammography was done for all patients above 35 years of age and only those with normal mammograms underwent the operation. Patients with suspicious mammographic findings were seen in consultation and when needed referred to surgical oncology.
Preoperative Markings
The breasts were marked in the preoperative holding area. The new nipple position is placed at the level of the inframammary fold and a keyhole is drawn with the vertex marked 2 cm above the new nipple position. The curved part of the keyhole consists of an oval rather than a circle to provide a final circular shape after redraping and closure. The arms of the keyhole are drawn according to the degree of ptosis. There exists three categories of classification of ptosis and hypertrophy in the Moufarrège total posterior pedicle [23] . Category I, no ptosis, nipple at the level of the inframammary fold, keyhole angle 90˚ -100˚; category II, nipple below inframammary fold with the presence of breast volume at the level of the inframammary fold, keyhole angle 140˚ -150˚; category III, severe ptosis with breast emptiness at the level of the inframammary fold, keyhole angle 180˚. The keyhole arms travel outward on the surface of the breast for a distance of 5 cm after which they curve inward in the manner of two meridians on the globe and meet at the inframammary fold ( Figure 1 ). The area between the two arms is the amount of skin that needs to be resected (Figure 2 ).
Operative Details
All breast reductions were performed under general anesthesia by the same operator (R.M). In conclusion what describes the Moufarrege Posterior Pedicle the most is the fact that the pedicle constitutes the totality of the remaining gland (Figure 4 ).
Results
The total number of patients meeting the inclusion criteria was 924 patients. The response rate was 60.38% (n = 558) and showed homogeneity through different age groups ( Figure 5 ).
Mean patient age at the time of surgery was 32.8 years (14 to 82). Mean follow up was 17.7 years (11 to 27). Mean resection weight was 620 grs per breast (250 -1600 gr). No patient suffered from mastectomy flap necrosis. In some patients minor dehiscence at the inverted T junction were left to heal by secondary intention and required no further surgical intervention. Of the patients aged 50 years and more 93.33% had done a mammography in the two years prior to our sur- 
Discussion
Many studies have attempted to prove a direct correlation between breast size and the risk of developing breast cancer [26] [27] [28] . Most have been inconclusive in identifying a definitive positive correlation. This may be due to the many different contributing risk factors, being hereditary or environmental, but is also due to the heterogeneous structure of the breast itself and the ratio of glandular mass to fatty tissue. It is known that women with mammographically dense breasts are at higher risk for cancer development [29] into estrogen through the action of the enzyme aromatase [32] and serve as repositories for fat-soluble carcinogens [33] . And even though no direct cause effect relationship between breast size or cup size and breast cancer can be estab- Our results are consistent with these previous ones, showing an overall 50% decrease in the risk of breast cancer following breast reduction surgery. Furthermore the degree of risk reduction was proportional to age at time of surgery ( Besides the retrospective nature of this study and the possible selection bias of pre-op mammography and physical exam, other limitations would include the absence of data for confounding factors and general risk factors for developing breast cancer in our patients. This includes reproductive history, menarche, and family history. Also, the low number of breast cancer events in our series (N = 8)
affects the width of our confidence intervals.
We believe that having a patient cohort from 1981 to 1997 is one of the strength of our study which allowed us enough follow up time , mean 17.7 years, to be able to assess for the lifetime risk of breast cancer. Another strong point would be the standardized surgical technique, where all the patients were operated on by the same technique and the same surgeon.
Conclusion
Using the Moufarrege Total posterior pedicle we observed a significant reduction in cancer risk for all patients who responded to our survey and were aged 35 years or more at the time of surgery. In our opinion for a breast reduction surgery to be able to play a better prophylactic role in women with increased risk for breast cancer, the upper outer quadrant with its axillary extension should be fully excised. We also believe that breast reduction surgery should be encouraged in selected patients not only to improve fitness and wellbeing but also as an oncological preventive measure. In conclusion we recommend more trials in this area to better understand and assess the prophylactic role that breast reduction surgery can have on women with moderate to high risk for developing breast cancer who are unwilling to undergo total mastectomy.
